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© Flat fluorescent lamp for liquid crystal display. 

© In a flat fluorescent lamp for serving as a back 
light of liquid crystal panels for use in display de- 
j vices, upper and lower glass plates are respectively 
^coated with fluorescent film on its inner surface and 
(■arranged in parallel to each other, a glass side wall 
lis disposed along the peripheral edges of the upper 
and lower glass plates in order to form a hermetic 
discharge space between the upper and lower glass 
plates, a pair of discharge electrodes are arranged in 
parallel within the discharge space and opposed to 
each other, at least one reinforcing glass member 
having a height approximately equal to the dis-ance 
between the upper and lower glass plates and !cr 
supporting the upper and lower glass plates :n -"im- 
posed between the electrodes, and the uppe- 3^33 



plate is formed at its inner surface with an uncoated 
portion having no fluorescent film at the position 
where the upper glass plate is opposed to the re- 
inforcing glass member in contact therewith. 
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FLAT FLUORESCENT LAMP FOR LIQUID CRYSTAL DISPLAY 



FIELD OF INDUSTRIAL APPLICATION 

The present invention relates to fiat fluorescent 
lamps useful as back lights for liquid crystal panels 
for use in liquid crystal TV receivers and liquid 
crystal displays for word processors or personal 
computers. 



BACKGROUND OF THE INVENTION 

Liquid crystal panels have the advantages of 
being lightweight, thin and low in power consump- 
tion and are therefore widely used for liquid TV 
receivers and also for display devices for personal 
computers, word processors or the like. On the 
other hand, liquid crystals per se do not luminesce, 
so that it is necessary to uniformly illuminate the 
liquid cyrstal panel from behind and render the 
liquid crystal screen easily visible, hence a need 
for a back light. For example, Unexamined Japa- 
nese Patent Publication SHO 54-90877 and Unex- 
amined Japanese Utility Model Publication SHO 
54-111985 disclose flat fluorescent lamps for use 
as back lights. 

In recent years, liquid crystals of larger si2es 
are in use. including, for example, those of A4 size, 
and there is a need to use flat fluorescent lamps of 
increased sizes for such large-sized liquid crystal 
panels. With the flat fluorescent lamps disclosed in 
the above publications, however, the glass con- 
tainer, when to be made large-sized, must be pre- 
pared from a glass plate of increased thickness in 
order to preclude implosion due to atmospheric 
pressure, so that the lamp obtained becomes 
heavier and has an increased thickness. 

To overcome this drawback, the present ap- 
plicant has already proposed a lamp of the con- 
struction shown in Fig. 19 (Unexamined Japanese 
Patent Publication SHO 60-188974). The lamp in- 
cludes reinforcing glass members 10 formed integ- 
rally with a lower glass plate 8 by press work for 
supporting an upper glass plate 6 so as to give the 
lamp increased resistance to pressure without in- 
creasing the thickness thereof. 

Nevertheless, the proposed construction re- 
quires different molds for liquid crystal panels of 
different sizes and therefore has the problem of 
being costly. 



Related Art 

The present applicant has also accomplished a 
related invention as illustrated in Fig. 20 and dis- 

5 ciosed in Unexamined Japanese Patent Publication 
SHO 62-208537. The lamp of the invention in- 
cludes reinforcing glass members 10 adhered to an 
upper glass plate 6 or a lower glass plate 8 and 
thereby fixedly provided within the discharge 

10 space. 

However, when relatively inexpensive soda 
glass, lead glass, borosilicate glass or the like is 
used for the reinforcing glass member, the glass 
member fails to transmit the UV rays (2537 A) 

75 emitted from mercury by a discharge in the space. 
Consequently, the fluorescent film coating the inner 
surface of the upper glass plate does not 
luminesce at the portions thereof opposed to the 
reinforcing members to block the light, resulting in 

20 lower brightness and producing irregularities in 
brightness over the luminescent screen. 

SUMMARY OF THE INVENTION 

25 

An object of the present invention is to provide 
a flat fluorescent lamp which is greatly diminished 
in brightness irregularities although incorporating 
reinforcing glass members so as to give a lumines- 

30 cent screen of substantially uniform brightness. 

Another object of the invention is to provide an 
inexpensive flat fluorescent lamp of such a con- 
struction that the lamp including reinforcing glass 
members can be readily fabricated in altered di- 

35 mensions for use as a back light for a liquid crystal 
panel of altered size. 

The flat fluorescent lamp of the present inven- 
tion is characterized in that the inner surface of the 
upper glass plate thereof, which is coated with a 

40 fluorescent film, is not coated with any fluorescent 
film at the portions thereof opposed to reinforcing 
glass members so as to assure the upper glass 
plate of substantially uniform brightness over the 
entire area thereof including the uncoated portions. 

45 Further the fluorescent lamp of the present 

invention is characterized in that the upper and 
lower glass plates thereof are each made of a 
planar glass plate, and each reinforcing member is 
fixedty provided in the discharge space by being 

50 engaged at its opposite ends with respective di- 
scharge electrodes or by beirv; -vjhered to the 
lever glass plate. Accordingly, far use with a liquid 
crystal panel of altered size, ? he lamp can be 
readily fabricated in a correspondingly altered size 
using upper and lower glass pte-s and side glass 
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wall of altered dimensions and reinforcing glass 
members of different length without using any 
glass molding dies. 

According to another feature of the invention, 
the reinforcing member itself is made of a glass 
having characteristics to transmit UV rays, and the 
upper glass plate is coated with a fluorescent film 
over the inner surface thereof defining a discharge 
space and including the portion thereof opposed to 
the reinforcing member so as to assure the upper 
glass plate of substantially uniform brightness over 
the luminescent panel thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded perspective view of a 
flat fluorescent lamp embodying the invention; 

Fig. 2 is a plan view partly broken away and 
showing the lamp; 

Fig, 3 is a view in section taken along the 
line Ill-Ill in Fig. 2; 

Fig. 4 is a view in section taken along the 
line IV-IV in Fig. 2; 

Fig. 5 to Fig. 7 are perspective views show- 
ing different joints between a discharge electrode 
and a reinforcing glass member; 

Fig. 8 to Fig. 10 are views in section show- 
ing different discharge electrodes; 

Fig. 11 to Fig. 14 are sectional views show- 
ing different embodiments each comprising a re- 
inforcing glass member and upper and lower glass 
plates; 

Fig. 15 is a graph showing the light transmit- 
tance characteristics of reinforcing glass members 
at varying wavelengths, the solid line representing 
those of the member of soda glass and the broken 
line those of the member of low iron glass; 

Figs. 16 and 17 are sectional views of dif- 
ferent embodiments each comprising a reinforcing 
glass member and upper and lower glass plates; 

Fig. 18 is a graph showing the light transmit- 
tance characteristics of quartz glass; 

Fig. 19 is a perspective view of a known flat 
fluorescent lamp; and 

Fig. 20 is a sectional view showing a flat 
fluorescent lamp of the related art. 

DETAILED DESCRIPTION OF EMBODIMENTS 

Figs. 1 to 4 show a flat fluorescent lamp 2 
embodying the invention and in the form of a thin 
Hat plate approximately of A4 size (278 mm * 192 
mm) with a thickness of 3 mm. The lamp has an 
upper surface providing a luminescent screen and 
is disposed in intimate contact with the rear sio~ :< 
a liquid crystal panel 4 to serve as a back lign: :.;r 



the panel 4. Upper and lower flat glass plates 6 
and 8 are coated with a fluorescent film 12 by 
screen printing over the entire inner surfaces there- 
of except at their outer peripheral portions and the 
s portions thereof to be opposed to the reinforcing 
glass members 10 to be described later. At the 
portions to be exposed to the reinforcing glass 
members, the glass plates 6, 8 therefore have 
uncoated areas 14, 18 of exposed glass surface 
io without any fluorescent film. The upper glass plate 
6 is rough-surfaced over Its upper side. 

In corresponding relation to each of the un- 
coated portions 18, the lower surface of the lower 
glass plate 8 is provided with a reflecting film 18 
75 made of aluminum foil or the like and having an 
increased width. Provided between the upper and 
lower glass plates 6, 8 is a glass side wall 20 which 
comprises four glass frame members having a 
small width and arranged along the edges of the 
20 plates. Alternatively, the wall 20 is a preformed 
rectangular frame made by joining such frame 
members together. The glass side wall 20 is bon- 
ded to the peripheral edges of the upper and lower 
glass plates 6, 8 with frit glass placed between the 
25 upper and lower ends of the wall 20 and the glass 
plates 6, 8 and meited by heating. The hermetic 
glass tube thus obtained has an interior discharge 
space 22 which is defined by the upper and lower 
glass plates 6, 8 and the side wall 20. The glass 
30 side wall has a cutout 24, and a tip tube 26 is fitted 
in the cutout 24 and bonded to the side wail 20 and 
the plates 6, 8 with frit glass hermetically. The tip 
tube 26 is in communication with the discharge 
space. The flat fluorescent lamp is produced by 
35 removing air from the interior of the glass tube 
through the tip tube 26, introducing argon gas and 
mercury into the discharge space 22 through the 
tube 26 and sealing off the outer end of the tip 
tube 26 by fusion. 
40 A pair of discharge electrodes 28, 28 are dis- 
posed as opposed to each other within the di- 
scharge space 22 at both ends thereof. Each of the 
discharge electrodes 28 is recessed in cross sec- 
tion and is, for example, in the form of a channel 
45 (Fig. 8), semicircular (Fig. 9) or V-shaped (Fig. 9) in 
section. The recessed side is opposed to the other 
electrode. The electrode 28 is provided at each 
end thereof with an auxiliary electrode 30 for pro- 
moting discharge at the end portion. 
50 L-shaped lead pieces 32. 34 are spot-welded, 

each at its one end, to the cuter side of the 
respective auxiliary electrodes 30 The other end of 
each of the lead pieces 32. 34 fttsd in a re- 
cessed portion 36 formed in ;r*-v side of the 
55 glass side wall 20, and is he'-i - :•!' and ton- 
jed to the lower glass plate S v : ' ; » wall 20. 
The lead piece has its outer : O'twarfl 
■o provide a current passing .: -j r^r. i 
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the function of fixedly supporting the discharge 
electrode 28 within the discharge space 22. 

A plurality of slender reinforcing glass mem- 
bers 10 having a height approximately equal to the 
distance between the inner surfaces of the upper 
and lower glass plates 6, 8 are arranged within the 
discharge space 22 between the discharge elec- 
trodes 28, 28. 

Each reinforcing glass member 10 has upper 
and lower faces in contact with the upper and lower 
plates 6, 8 to support the glass plates, which are 
thereby prevented from implosion against atmo- 
spheric pressure in spite of a high vacuum of the 
discharge space 22. 

The reinforcing glass members 10 are ar- 
ranged in coincidence with the uncoated inner sur- 
face portions 14, 16 of the upper and lower glass 
plates 6, 8. 

The reinforcing glass members 10 can be 
fixedly provided in the discharge space by various 
means. For example, each of the members 10 may 
be bonded at its lower surface to the uncoated 
portion 16 of the lower glass plate 8 with frit glass. 

Alternatively, the end of the reinforcing glass 
member 10 may be fittingly engaged in a cutout 38 
formed in the inner side of the discharge electrode 
as seen in Fig. 5. 

As seen in Fig. 6. the discharge electrode 28 is 
locally enlarged upward and downward as indicated 
at 40, and stepped portions 42 formed in the end 
of the reinforcing member are fitted in the enlarged 
portions. 

With reference to Ftg. 7, the discharge elec- 
trode 28 has a pair of parallel second auxiliary 
electrodes 44, between which the end of the re- 
inforcing member is clamped in resilient engage- 
ment therewith. 

The reinforcing glass member 10 is supported 
by being bonded to the lower glass plate or fitted 
to the discharge electrodes and need not be bon- 
ded to the upper glass plate 6 with frit glass. This 
eliminates brightness irregularities that could result, 
for example, from a deposit of frit glass on an 
undesirable portion. 

Ftg. 11 is an enlarged view in section showing 
the reinforcing glass member 10 of the present 
embodiment. The member 10 is positioned with its 
upper and lower faces opposed to the uncoated 
portions 14, 16 of the upper and lower glass plates 
6, 8. The reflecting film 18 is provided on the lower 
surface of the lower glass plate 8 and is positioned 
in corresponding relation to the uncoated portion 
16 of the plate 8. The reinforcing glass member to 
is rough-surfaced with an abrasive 7.9 to 40 urn -n 
particle size. 

Accordingly, the light incident on the mer.::-r 
10 and directed upward upon diffused reflect 1 • ? 
the side wall is released upward through the -j::r. ;r 



glass plate 6 at the uncoated portion 14. The light 
reflected downward is transmitted through the low- 
er glass plate 8 at the uncoated portion 16, di- 
rected upward upon reflection at the reflecting film 

s 18 and similarly released upward through the upper 
glass plate 6. 

Consequently, of the light incident on the re- 
inforcing glass member 10, a large amount of light 
is directed toward the uncoated portions 14, 16 

w owing to the diffused reflection at the side wall. 
This greatly diminishes the reduction in brightness 
or brightness irregularities due to the use of the 
reinforcing glass member 10. 

Furthermore, the upper glass plate 6 is simi- 

15 larly rough-surfaced over its upper side. Accord- 
ingly, even if the surface of the upper glass plate 6 
has some difference in brightness between the 
portion thereof opposed to the reinforcing member 
10 and the other portion, the boundary between 

20 these portions is made less distinct to inhibit 
brightness irregularities. 

Fig. 12 shows another embodiment of reinforc- 
ing glass member . 10, which is provided with a 
fluorescent film. 46 on each side face thereof. The 

25 member 10 itself therefore luminesces, permitting 
an increased amount of light to be released outside 
through the upper glass plate 6* at the uncoated 
portion 14. 

Fig. 13 shows another embodiment of reinforc- 

30 ing glass member 10, which is made of a milky 
white (translucent) glass material containing many 
bubbles 54 and termed multifoam glass. 

The light incident on the reinforcing glass 
member 10 is diffusedly reflected upward and 

35 downward by the voids. The portion of light di- 
rected upward is released outward through the 
upper glass plate 6 at the uncoated portion 14. The 
portion of light directed downward is passed 
through the lower glass plate 8 at the lower un- 

40 coated portion 16, directed upward upon reflection 
at the reflecting film 18 and similarly released 
outward through the upper glass plate 6. 

Since the reinforcing member 10 is made of 
multifoam glass, the incident light is diffusedly re- 

45 fleeted in its interior, permitting an increased 
amount of light to be directed toward the uncoated 
portions 14, 16. This greatly diminishes the reduc- 
tion in brightness or brightness irregularities due to 
the use of the reinforcing glass number io. 

so Fig. 14 shows another embo-imsnt wherein the 

reinforcing member 10 of Fig. i:3 made of mul- 
tifoam glass is provided with s ' ..i-i-nt film 46 
on each side face thereof. Wi::* ■ -mcodimeni. 
the reinforcing glass member "r; * 1 . r ' '^minesces 

55 when exposed to UV rays, p-- ; :;■ ncreas«?d 
amount of light to be release: . .-.jr :he 

:::per glass plate 6 at the unc: . •■•■«. 
As another embodiment. " 
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member 10 of Fig. 11 or 12 is made of low iron 
glass. The low iron glass contains up to about 
0.02% of Fe,O a and exhibits in the range of visible 
rays high transmittance which is at a substantially 
definite level over this range as represented by a 
broken line In Fig. 15. Accordingly, this glass trans- 
mits light without causing any particular color mod- 
ulation. 

Apparently, the reinforcing glass member can 
be made of other glasses, such as quartz glass 
and crystal glass, which are low in Fe 2 Oj content 
and exhibiting substantially flat transmittance char- 
acteristics. 

Flat fluorescent lamps are usually prepared 
using relatively inexpensive soda glass. The solid 
line in Fig. 15 represents the transmittance char- 
acteristics of soda glass. In the range of visible 
rays (3800 to 6800 A), this glass exhibits very high 
transmittance, which nevertheless is not completely 
flat or at a definite level, is highest generally for 
green light (4800 A) owing to the presence of at 
least 0.1% of FeA and is slightly lower at the 
other wavelengths. 

Consequently, at the portion of the luminescent 
screen of the lamp adjacent to the reinforcing glass 
member, light is transmitted after traveling through 
the glass over a longer distance, so that this por- 
tion is slightly lower than the other portion in bright- 
ness and produces a somewhat greenish color. 

The use of the lamp as a back tight for liquid 
crystal color displays therefore involves the prob- 
lem that the display screen is locally irregular in 
brightness and exhibits a color modulation to 
green. However, the glass used for the present 
embodiment has substantially flat transmittance 
characteristics over the wavelenghth range of visi- 
ble rays and therefore permits light to pass through 
the reinforcing member and the upper glass plate 
free of color modulation. 

Fig. 16 shows another embodiment, wherein 
the reinforcing member 10 is made of a glass 
material, such as quartz glass, which has char- 
acteristics to transmit the UV rays emitted by the 
mercury in the discharge space. Each of the upper 
and lower glass plates is formed with a fluorescent 
film 48 over the entire inner surface thereof includ- 
ing the portion opposed to the end face of the 
reinforcing glass member. Thus, there is no un- 
coated portion. 

Fig. 18 shows the spectral transmittance curve 
of the quartz glass used for the reinforcing glass 
member 10 of the present embodiment. Plotted as 
abscissa is the wavelength of light vs. the light 
transmittance as ordinate which is expressed in the 
percentage of the intensity of light transmitted 
through the reinforcing glass relative to the ir-.t-r- 
sity of light before transmission. 

As illustrated, the quartz glass transmits ic; ..; 



60% of UV radiation (2537 A), the resonance line 
of mercury, for exciting the fluorescent material. 
Accordingly, the UV rays generated from mercury 
by a discharge within the glass tube are transmit- 

5 ted through the reinforcing glass member 10 and 
excite the fluorescent films 48 on the inner sur- 
faces of the upper and lower glass plates at the 
portions thereof opposed to the reinforcing member 
10, causing the portions to luminesce. This elimi- 

10 nates the likelihood that the luminescent screen will 
exhibit reduced brightness at the portion thereof 
adjacent to the reinforcing member 10. 

Fig. 17 is an enlarged view in section showing 
another reinforcing glass member 50 embodying 

75 the invention. The member 50 is prepared from 
quartz glass in the form of a pipe internally coated 
with a fluorescent film 52. The inner surface of the 
upper glass plate 6, which is coated with a fluores- 
cent film 52, has an uncoated portion 14 having a 

20 width approximately equal to the diameter of the 
reinforcing glass member 50. The member 50 is 
bonded to the upper and lower glass plates with frit 
glass. 

The UV radiation generated from mercury 

25 passes through the reinforcing member 50, exciting 
the fluorescent film 52 to cause the inner portion of 
the member 50 to luminesce. The light produced is 
transmitted through the reinforcing member 50 and 
released outward through the upper glass plate 6 at 

30 the uncoated portion 14. The light emitted by the 
inner portion of the member 50 passes through the 
uncoated portion 14 and therefore will not be bloc- 
ked by the fluorescent film 12. Consequently, the 
reduction in brightness due to the presence of the 

3$ reinforcing member 50 can be precluded. 

The present invention is not limited to the 
embodiments herein described and illustrated in 
the drawings but can be otherwise embodied var- 
iously within the scope defined in the appended 

40 claims. 



Claims 

45 1. A flat fluorescent lamp for a liquid crystal 
panel comprising: 

a rectangular lower glass plate- coated with a 
fluorescent film on its inner surface. 

a rectangular upper glass plate coated with a 
so fluorescent film on its inner surface and disposed 
above the lower glass plate in opposed relation 
thereto, 

a glass side wall disposec > in-"- peripheral 
edges of the upper and low*.* ; piates and 
55 having its upper and lower en-: ■ , • vrmeticaily 
; cmed to the peripheral edges - . :*-: .;!ates to 
Mine a hermetic discbarge .-. *he 
•..oper and lower glass plates, 
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a pair of discharge electrodes arranged in 
parallel within the discharge space and opposed to 
each other, and 

at least one reinforcing glass member 
disposed between the electrodes and for support- 
ing the upper and lower glass plates, the reinforc- 
ing glass member having a height approximately 
equal to the distance between the upper and lower 
glass plates, 

the inner surface of the upper glass plate 
being formed with an uncoated portion having no 
fulorescent film at the position where the upper 
glass plate is opposed to the reinforcing glass 
member in contact therewith. 

2. A flat fluorescent lamp as defined in claim 1 
wherein each of the upper and lower glass plates is 
a planar glass sheet, and the glass side wall is a 
rectangular frame shaped in conformity with the 
contour of the upper and lower glass plates and 
has its upper and lower end faces adhered to the 
two glass plates. 

3. A flat fluorescent lamp as defined in claim 1 
wherein the upper glass plate is rough-surfaced 
over its upper side. 

4. A flat fluorescent lamp as defined in claim 1 
wherein the lower glass plate has an uncoated 
portion without any fluorescent film at the position 
where the lower glass plate is opposed to the 
reinforcing member in contact therewith, the lower 
glass plate being provided on its lower surface with 
a reflecting film positioned in corresponding rela- 
tion to the uncoated portion thereof. 

5. A flat fluorescent lamp as defined in claim 1 
wherein the reinforcing glass member has upper 
and lower ends and opposite sides which are 
rough-surfaced. 

6. A fiat fluorescent lamp as defined in claim 1 
wherein the reinforcing glass member is coated 
with a fluorescent film over each of its opposite 
side surfaces. 

7. A flat fluorescent lamp as defined in claim 1 
wherein the reinforcing glass member is made of 
translucent glass containing a multiplicity of light 
reflecting fine particles. 

8i A flat fluorescent lamp as defined in claim 7 
wherein the reinforcing glass member is made of 
muitifoam glass having a milky white color and 
containing a multiplicity of fine bubbles. 

9. A flat fluorescent lamp as defined in claim 1 
wherein the reinforcing glass member is made of a 
glass having flat transmittance characteristics in the 
wavelength range of visible rays. 

10. A flat fluorescent lamp as defined in claim 
9 wherein the reinforcing glass member is marie cf 
low iron glass. 



11. A flat fluorescent lamp as defined in claim 
' 1 wherein the reinforcing glass is in the form of a 
pipe made of a glass having characteristics to 
transmit UV rays, and the pipe is coated with a 

s fluorescent film over its inner surface. 

12. A flat fluorescent lamp as defined in claim 
1 wherein the reinforcing glass member is engaged 
at its opposite ends with the discharge electrodes 
and thereby supported within the discharge space. 

w 13. A flat fluorescent lamp as defined in claim 

1 wherein the reinforcing glass member is adhered 
at its lower end face to the lower glass plate with 
frit glass. 

14. A flat fluorescent lamp as defined in claim 
75 1 wherein each of the discharge electrodes is in 

the form of a channel or has a circular-arc or V- 
shaped cross section, and is recessed at one side 
thereof opposed to the other discharge electrode. 

15. A flat fluorescent lamp as defined in claim 
20 12 wherein each of the discharge electrodes is 

formed with a cutout having fitted therein the end 
of the reinforcing glass member to support the 
reinforcing member within the discharge space. 

16. A flat fluorescent lamp as defined in claim 
25 12 wherein each of the discharge electrodes is 

formed with an enlarged recessed portion having 
fitted therein the end of the reinforcing glass mem- 
ber to support the reinforcing member within the 
discharge space. 

30 17. A flat fluorescent lamp as defined in claim 

12 wherein each of the discharge electrodes is 
provided a pair of parallel auxiliary electrodes pro- 
jecting therefrom and having the end of the re- 
inforcing glass member clamped therebetween to 

35 support the reinforcing member within the di- 
scharge space. 

18. A flat fluorescent lamp for a liquid crystal 
panel comprising: 

a rectangular lower glass plate coated with a 

40 fluorescent film on its inner surface, 

a rectangular upper glass piate coated with a 
fluorescent film on its inner surface and disposed 
above the lower glass plate in opposed relation 
thereto, 

45 a glass side wall disposed along ins peripheral 

edges of the upper and lower glass plates and 
having its upper and lower end faces hermetically 
joined to the peripheral edges of the glass plates to 
define a hermetic discharge space between the 

so upper and lower glass plates, 

a pair of discharge electrcues arranged in 
parallel within the discharge spa*" : and opposed to 
each other, and 

at least one reinfcr.;:* : : ?.ss member 

55 disposed between the electro having a 

height approximately equal to r-. : \ • ceiween 
the upper and lower glass ■■•.mfoicing 
j'ass member being madi v- . ' ^ chsr- 
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acteristics to transmit UV rays and being provided 
between the upper and lower glass plates without 
using any adhesive at least at the portion thereof 
opposed to the upper glass plate to support the 
two glass plates, s 

the fluorescent film on the upper glass plate 
being formed over the substantially entire inner 
surface thereof defining the discharge space and 
including the portion thereof opposed to the re- 
inforcing glass member. w 
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© Flat fluorescent lamp for liquid crystal display. 

© In a flat fluorescent lamp for serving as a back 
light of liquid crystal panels for use in display de- 
vices, upper and lower glass plates are respectively 
coated with fluorescent film on its inner surface and 
arranged in parallel to each other, a glass side wall 
is disposed along the peripheral edges of the upper 
and lower glass plates in order to form a hermetic 
discharge space between the upper and lower glass 
plates, a pair of discharge electrodes are arranged in 
parallel within the discharge space and opposed to 
each other, at least one reinforcing glass member 
having a height approximately equal to the distance 
between the upper and lower glass plates and for 
supporting the upper and lower glass plates is dis- 
posed between the electrodes, and the upper -;!ass 
plate is formed at its inner surface with an unerased 
portion having no fluorescent film at the p:-*:ion 
where the upper glass plate is opposed to r •:• re- 
inforcing glass member in contact therewith. 
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